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PHASE  I REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam  CAMP  HARRIMAN  DAM  (I.D.  NO.  552) 

State  Located:  NEW  YORK 

County  Located:  GREENE  COUNTY 

Stream:  EAST  KILL,  SCHOHARIE  CREEK 

Date  of  Inspection:  AUGUST  30,  1978 

ASSESSMENT 

Examination  of  the  available  documents  and  visual  inspection  of 
the  Camp  Harriman  Dam  and  appurtenant  structures  did  not  reveal  any  con- 
ditions which  are  unsafe  at  the  present  time.  There  do  exist,  however, 
several  conditions  which,  if  allowed  to  deteriorate  further,  could  adversely 
affect  the  safety  of  the  dam;  these  are  as  follows: 

- Erosion  of  the  Main  Spillway  apron 

- Deterioration  and  undermining  of  the  Auxiliary  Spillway 

- Deterioration  and  cracking  of  the  pavement  atop  the  dam 

The  total  combined  spillway  capacity  at  pool  El  2100  is  estimated 
to  be  6030  cfs,  assuming  that  the  emergency  relief  channel  remains  clear 
of  debris  and  heavy  tree  growth.  The  peak  outflow  discharge  during  the 
Probable  Maximum  Flood  (PMF)  and  the  Standard  Project  Flood  (SPF)  would 
be  20,550  cfs  and  8430  cfs  respectively.  The  dam  would  be  overtopped  by 
1.55  ft  during  the  PMF  and  0.19  ft  during  the  SPF.  Performance  of  the  dam 
and  spillways  was  satisfactory  during  a recorded  overtopping  of  1.5  ft. 

It  is  considered  that  overtopping  of  0.19  ft  during  the  SPF  would  result  in 
little  or  no  damage  to  either  the  dam  or  spillways.  The  Camp  Harriman  Dam 
is  therefore  considered  to  be  adequate  to  safely  pass  the  Standard  Project 
Flood . 

No  remedial  measures  are  required  at  the  present  time.  Certain 
measures  are,  however,  recommended  as  follows: 


- Repair  and  maintain  pavement  on  the  dam  crest 

- Repair  the  main  spillway 

- Fill  cavities  under  the  auxiliary  spillway 

- Maintain  the  emergency  relief  channel  in  a clear  and  operable 
condition  for  a full  100  ft  width 


Remove  brush  and  heavy  vegetation  from  the  dam 
Prepare  O & M manual  and  develop  inspection  program 


Eugefae  O'Brien 
NewYork  No.  29823 


Approved  By 


Col.  Clark  H.  Benn 
New  York  District  Engineer 
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Overview  - Main  Spillway  at  center  of  Camp  Harriman  Dam 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
CAMP  HARRIMAN  DAM,  INVENTORY  NO.  552 
HUDSON  RIVER  BASIN 
GREENE  COUNTY,  NEW  YORK 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


a . Authority 

The  Phase  I inspection  reported  herein  was  authorized  by  the 
DEPARTMENT  OF  THE  ARMY,  NEW  YORK  DISTRICT,  CORPS  OF  ENGINEERS 
by  letter  dated  31  March  1978,  in  fulfillment  of  the  requirements  of  the 
National  Dam  Inspection  Act,  Public  Law  92-367,  8 August  1972. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  and  report  is  to  investigate 
and  evaluate  the  existing  conditions  of  subject  dam  in  order  to:  identify 
deficiencies  and  hazardous  conditions;  determine  if  they  constitute  hazards 
to  human  life  or  property;  and  notify  the  State  of  New  York  of  these  results 
along  with  recommendations  for  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROTECT 

a.  Description  of  the  Dam 

The  Camp  Harriman  Dam  consists  of  a non-overflow  rock  sec- 
tion, a centrally  located  main  spillway  and  an  auxiliary  spillway  located 
near  one  end  of  the  dam.  The  length  of  the  dam,  including  the  main  and 
auxiliary  spillways,  is  approximately  640  feet.  The  upper  3 to  6 feet  of 
the  non-overflow  section  is,  from  the  appearance  of  the  front  face,  con- 
structed of  hand-placed  dry  masonry  consisting  of  flat  field  stones;  the  lower 
portion  of  the  downstream  face  is  rock  fill.  The  slope  of  hand-placed  stone 
is  about  4(V):1(H);  the  slope  of  the  rock  fill  is  about  1(V):1.5(H).  The 
4 (V):  1(H)  upstream  face  of  the  rock  section  is  apparently  faced  with  con- 
crete. Earth  fill  has  been  placed  against  the  upstream  face  to  the  top  of 
dam  level,  at  approximately  El  2100 . The  crest  of  the  rock  section  varies 
from  8 to  13  feet  in  width  and  is  paved  with  6 inches  of  unreinforced  con- 
crete. 


The  southernmost  50  feet  of  the  dam  consists  of  an  apparent 
cutoff  wall  which  extends  from  the  auxiliary  spillway  into  the  left  abutment. 


The  main  spillway,  which  is  located  near  the  center  of  the  dam, 
was  originally  constructed  of  dry  hand-placed  field  stone  masonry  which  was 
"parged"  (plastered)  with  mortar.  The  downstream  face  is  stepped,  having 
an  average  slope  of  approximately  1:1;  the  upstream  slope  of  the  rock  section 
has  a slope  of  about  4(V):1(H).  The  width  of  the  crest,  at  El  2097.1,  is 
approximately  11  feet;  the  ere  't  length  is  30  feet  and  the  length  of  the  steps 
is  34.5  feet.  The  main  spillway  has  a parged,  dry  field  stone  masonry  train- 
ing wall  at  each  side  and  a 20.8  foot  x 34.5  foot  mortar  apron,  which  was 
originally  paved  with  flagstones,  at  its  downstream  end.  Extensive  repairs 
were  made  to  the  main  spillway  during  1965.  These  repairs  consisted  of 
grouting  some  areas  and  guniting  the  faces  of  the  crest,  steps  and  training 
walls.  A timber  walkway  spans  the  main  spillway. 

The  auxiliary  spillway,  which  is  located  at  the  left  end  of  the 
dam,  is  a broad  (12  foot)  crested  49  foot  long  parged  stone  weir  with  a slight 
downstream  slope.  The  crest  is  about  0.5  to  0.6  feet  higher  than  that  of  the 
main  spillway. 

An  emergency  spillway  has  been  provided  recently  by  excavating 
and  clearing  a 100-foot  wide  relief  channel  at  a natural  low  point  in  the  topo- 
graphy approximately  500  feet  southeast  of  the  southerly  (left)  end  of  the  dam. 
The  elevation  of  this  cleared  emergency  relief  channel  is  now  about  the  same 
as  that  of  the  main  spillway. 

Flow  from  the  reservoir  is  regulated  at  the  main  spillway  by 
two  gates.  A 12-inch  horizontally  mounted  sluice  gate  is  located  at  the 
downstream  end  of  a conduit  which  passes  through  the  spillway  near  its 
left  side  at  invert  El  2086.8;  the  sluice  gate  is  connected  to  a gate  stand 
at  the  top  of  the  left  training  wall.  Another  12-inch  sluice  is  located  at 
the  upstream  end  of  a corrugated  metal  pipe  which  passes  through  the  spill- 
way near  its  right  side  at  El  2072.3;  this  gate  is  operated  from  a gate  stand 
at  the  upstream  end  of  the  spillway.  It  is  reported  that  the  intake  line  for 
the  lower  gate  is  a 24-inch  diameter  clay  pipe,  which  extends  approximately 
34  feet  upstream  of  the  dam  and  is  partially  covered  with  soil. 

b.  Location 

The  dam  is  located  on  the  East  Kill  of  the  Schoharie  Creek 
approximately  1.8  miles  east  and  upstream  of  East  Jewett,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  32  feet  and 
the  storage  capacity  at  spillway  crest  level  is  230  acre  feet;  therefore,  it 
is  considered  to  be  a "small"  size  dam. 
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d.  Hazard  Classification 


The  dam  is  considered  to  be  in  the  "significant"  hazard  poten- 
tial category. 


e . Ownership 

The  reservoir,  which  is  sometimes  referred  to  as  Lake  Capra, 
and  the  dam  are  owned  by  the  Boys  Club  of  New  York  which  has  its  main 
offices  at  287  E.  Tenth  Street,  New  York,  New  York  1P009.  Operation  and 
maintenance  are  performed  by  the  full  time  caretaker  of  Camp  Harriman. 

f . Use  of  the  Dam 

The  impoundment  formed  by  the  dam  has  been  used  as  a recrea- 
tion facility  for  Camp  Harriman,  a summer  camp  for  children. 

g . Design  and  Construction  History 

It  is  reported  that  the  dam  was  constructed  circa  1912-1913 
by  a private  owner  named  Colgate  and  modified  after  construction  by  addition 
of  concrete  facing  upstream,  earth  fill  and  rock  fill.  The  lake  was  substan- 
tially drained  for  several  years  during  World  War  II.  Around  1962  the  dam 
and  main  spillway  were  repaired  by  refacing  part  of  the  dam's  upstream  face 
with  12  to  18  inches  of  concrete,  sealing  several  leaks  and  placing  ear++ 
fill  against  the  upstream  face.  In  1964,  pressure  grouting  was  used  to  seal 
two  areas  of  leakage  in  the  downstream  side  of  the  spillway.  Sometime  after 
1964  the  spillway  was  resurfaced  with  gunite. 

h.  Normal  Operating  Procedures 

The  pool  is  usually  maintained  at  spillway  crest  level,  except 
when  an  unusually  large  inflow  is  anticipated.  In  such  cases  the  gates  are 
opened  and  the  pool  lowered.  The  lower  gate  is  usually  cracked  slightly 
open  to  provide  some  downstream  flow.  Both  gates  are  "exercised"  approx- 
imately every  two  months. 

1.3  PERTINENT  DATA 

a.  Drainage  Area , square  miles  4.58 

b.  Discharge  at  Dam  Site,  cfs 
Maximum  known  flood  at  site 

(Aug.  10,  1976)* 

Maximum  regulating  gate  outlets  20+ 

Ungated  Main  Spillway,  Pool  El  2100**  410 

Ungated  Auxiliary  Spillway,  Pool  El  2100  480 

Emergency  relief  channel.  Pool  El  2100  6030 

Total  discharge  capacity  at  Pool  El  2100  6920 
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♦Estimated,  assuming  that  the  emergency 
relief  channel  was  not  operating 
**Top  of  Dam 


c.  Elevation  (USGS  Datum) 

Top  of  Dam  2100+ 

Crest,  Main  Spillway  2097.1+ 

Crest,  Auxiliary  Spillway  2097.6+ 

Crest,  Emergency  relief  channel  2097.1+ 

Stream  bed  at  downstream  toe  of  dam  2072.0+ 

d.  Reservoir 

Length  of  pool,  mi  (El  2100+)  ^.4 

Surface  area/acres,  (El  2100  +)  51.2 

Length  of  shoreline,  mi  (El  2100+)  1 «4 

e.  Storage,  acre-feet 

Top  of  spillway  crest  230.2 

Top  of  dam  444.2 


f.  Dam 

Type:  Dry  masonry  and  rockfill  with  earth  fill  on  upstream  face 
Length:  640+  ft 

Height:  28+  ft  above  foundation 
Crest  width:  13  ft 

Impervious  zone:  12"  to  18"  concrete  facing  on  upstream  side 
of  dry  masonry  (full  extent  of  facing  is  not 
known) 

Grout  curtain:  none 

g . Spillways 
Main  Spillway 

Type:  Parged  and  gunited  dry  masonry,  broad-crested  un- 
gated weir  with  stepped  downstream  slope 
Length:  30  ft 
Crest  Elevation:  2097.1  + 

Downstream  Channel:  East  Kill,  Schoharie  Creek 
Auxiliary  Spillway 

Type:  Parged  dry  masonry  broad-crested  ungated  weir 

Length:  49  ft 

Crest  Elevation:  2097.6+ 

Downstream  Channel:  Short  channel,  lined  with  dumped 

stone,  to  East  Kill 


Emergency  Relief  Channel 

Type:  Excavated  "swale"  in  low  portion  of  flat  ridge 
between  reservoir  and  East  Kill 
Crest  Length:  100+  ft 
Crest  Elevation:  2097.1+ 

Downstream  Channel:  0.3-mile  long  channel  cleared  of 

brush,  nearly  uniform  slope  of  0.02 
from  spillway  crest  to  East  Kill 


Regulating  Outlets 

12-inch  sluice  gate  at  downstream  end  of  spillway  at  Invert 
El  2086.8 

12-inch  sluice  gate  at  upstream  end  of  spillway  at  Invert 
El  2072.3 


SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

It  is  reported  that  the  dam  was  constructed  circa  1912-1913.  No 
computations,  drawings  or  other  plans  relative  to  the  design  are  available; 
it  is  reported  that  none  were  made. 

2.2  CONSTRUCTION  RECORDS 

No  construction  records  are  available. 

2.3  POST  CONSTRUCTION  INFORMATION 


There  are  no  records  of  the  project  prior  to  1964.  A report  prepared 
by  Ackerman,  Knox,  Haywood  and  Pakan,  dated  November  1964  includes 
some  historical  information,  the  findings  of  an  inspection,  an  evaluation  of 
the  condition  of  the  dam  and  spillways  and  recommendations  for  rehabilitation. 
Two  drawings  (Dra\vings  No.  2806-01  and  2803-03)  of  the  same  date,  also 
prepared  by  Ackerman,  et.al. , present  plans  and  elevations  of  the  dam  and 
spillway  based  on  a 1964  survey. 

A 1965  application  to  the  State  of  New  York  Department  of  Public 
Works  for  a permit  to  reconstruct  the  dam  indicates  that  borings  were  made; 
logs  of  the  borings  were  not  available. 

2.4  OPERATION  RECORDS 

There  are  no  written  records  of  either  gate  operation  or  maintenance; 
there  are  no  written  maintenance  records  for  the  dam.  The  caretaker  reported 
that  gates  were  greased  approximately  annually  and  exercised  bi-monthly  in 
recent  years. 

2.5  EVALUATION  OF  DATA 

The  available  data  were  obtained  from  the  Boys  Club,  New  York 
Office,  the  caretaker  and  from  Haywood  and  Pakan  Associates  and,  in  con- 
junction with  the  visual  inspection,  are  considered  to  be  adequate  for  this 
Phase  I inspection. 


SECTION  3 - VISUAL  INSPECTION 
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3.1  FINDINGS 


a.  General 

A visual  inspection  of  the  Camp  Harriman  Dam  was  made  on 
Wednesday,  August  30,  1976.  At  the  time  of  the  inspection  the  reservoir 
level  was  at  the  level  of  the  main  spillway  crest,  El  2097. 1+. 

b.  Dam 

There  are  minor  irregularities  in  the  alignment  of  the  dam;  these 
appear  to  represent  as-built  conditions  rather  than  post  construction  move- 
ments. The  vertical  alignment  is  uniform  at  El  2100  except  for  the  reach 
between  the  dogleg  in  the  northern  portion  and  the  main  spillway;  in  this 
area,  the  1964  survey  indicates  that  the  dam  may  have  settled  0.01  to  0.02 
feet.  The  pavement  on  the  dry  masonry  crest  has  many  longitudinal  and 
transverse  cracks  open  as  much  as  3/4  inch.  There  is  a longitudinal  2.5- 
inch  depression  or  "swale"  in  the  crest  located  approximately  120  feet  north  of 
the  main  spillway  at  the  dogleg . 

The  exposed  nearly  vertical  downstream  face  of  dry  masonry 
appeared  to  be  in  good  condition  with  no  visible  signs  of  distress  or  move- 
ment. The  rockfill  also  appeared  to  be  in  good  condition  except  for  a few 
areas  where  stones  had  been  either  toppled  or  dislocated  due  to  overtopping 
of  the  dam . 
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The  existence  of  a nearly  vertical  12-to  18-inch  thick  concrete 
facing  on  the  upstream  side  of  the  dry  masonry  could  be  determined  from 
visual  inspection  of  the  pavement  for  most  of  the  dam  length.  The  vertical 
extent  of  the  concrete  wall,  however,  could  not  be  ascertained  from  the 
visual  inspection.  The  condition  of  the  earth  fill  which  had  been  placed 
against  the  upstream  face  of  the  masonry  section  was  good;  although  the 
earth  fill  slopes  are  not  protected,  there  has  not  been  visible  damage  as 
a result  of  wave  action. 

The  upstream  face  of  the  dam  is  generally  covered  with  grass 
and  some  brush;  the  downstream  slopes  of  the  rockfill  have  some  grass  and 
brush  cover  and,  occasionally,  some  trees  growing  on  them. 

There  are  no  visible  signs  of  seepage  emerging  from  either  the 
downstream  slopes  or  toe  of  the  dam. 
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c.  Spillways 

(1)  Main  Spillway  - The  visible  portions  of  the  main  spillways 
gunited  surface  were  in  good  condition.  Except  for  some  fine  cracks  near 
the  bottom  of  the  training  walls,  there  were  no  signs  of  distress.  There  is 

a visible  inward  bulge  on  the  north  training  wall;  this  bulge  apparently  existing 
prior  to  guniting  in  1965. 

There  has  been  substantial  erosion  of  the  apron.  The  flagstones 
have  been  carried  away  (possibly  after  having  been  loosened  by  freeze-thaw 
cycles)  and  some  of  the  underlying  concrete  fill  has  also  been  eroded.  A 
small  amount  of  soil  adjacent  to  the  south  (outside)  face  of  the  south  training 
wall  has  been  eroded,  apparently  as  a result  of  overtopping. 

(2)  Auxiliary  Spillway  - The  auxiliary  spillway  has  not  been 
resurfaced  with  gunite;  the  surface  of  the  parged  field  stone  crest  and  side 
walls  are  cracked  and  deteriorating.  There  is  a protrusion  near  the  center 
of  the  spillway  crest  which  appears  to  be  the  remnant  of  an  old  bridge  pier. 

At  the  southern  half  of  the  spillway,  there  exists  a separation  of  as  much 
as  2 inches  between  the  upstream  vertical  wall  and  the  downstream  portion 
of  the  spillway  crest.  Stone  in  the  stream  bed  below  the  weir  has  been  ero- 
ded such  that  there  are  some  cavities  under  the  4-foot  high  weir  and  also 
under  the  side  walls.  Some  small  seepage  was  audible  (not  visible)  near 
the  left  side  of  the  spillway  toe. 

(3)  Emergency  Relief  Channel  - The  channel  consists  of  a dozed 
and  cleared  flat  strip  about  100  feet  wide. 

d.  Regulating  Gates 

Both  sluice  gates  were  reported  to  be  operational.  The  visible 
gate  at  invert  El  2086.8  was  shut  and  leaking;  this  condition  is  the  result 
of  the  sealing  adjustment.  The  gate  appeared  to  be  in  good  condition  and 
well  maintained.  The  lower  sluice  gate,  which  could  not  be  inspected, 
was  cracked  slightly  open. 

e.  Abutments 

There  were  no  signs  of  seepage  or  other  unusual  conditions  at 
the  abutments.  There  were  no  signs  of  erosion  or  other  adverse  effects  which 
might  result  from  overtopping  of  the  dam  at  the  abutments . 


f . Downstream  Channel 

The  channels  downstream  of  the  main  and  auxiliary  spillways 
contained  some  trees  and  brush;  however,  their  present  condition  would 
not  impede  flood  flows.  The  downstream  channel  of  the  emergency  relief 
swale  contained  high  grass  and  shrubs  and  would  probably  not  be  efficient 
in  discharging  low  flood  flows. 
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g . Reservoir  Area 

In  the  vicinity  of  the  dam  and  spillways  there  were  no  evidences 
of  sloughing,  potentially  unstable  slopes  or  other  unusual  conditions  which 
would  adversely  affect  the  dam. 

3.2  EVALUATION  OF  OBSERVATIONS 


Visual  observations  made  during  the  course  of  the  inspection  did 
not  indicate  serious  problems  which  would  adversely  affect  the  safety  of 
the  dam  and  require  either  immediate  investigation  or  immediate  remedial 
action. 


a.  The  cracked  condition  of  and  depressions  in  the  pavement  do 
not  represent  an  unsafe  condition  at  the  present  time;  however,  the  pavement 
holds  together  and  prevents  erosion  of  the  dry  masonry  top  stones  during 
overtopping.  Therefore,  the  pavement  should  be  either  repaired  or  covered 
with  an  additional  course  of  pavement  and  the  depressions  filled. 

b.  The  growth  of  trees  and  heavy  brush  on  the  dam  is  considered 
to  be  undesirable. 

c.  Erosion  of  the  main  spillway  apron  is  considered  to  be  an  un- 
desirable condition;  additional  erosion  of  the  apron  could  cause  undermining 
of  the  spillway  toe  and/or  training  walls . 

d.  The  observed  conditions  at  the  auxiliary  spillway  (i.e.  surface 
deterioration  and  undermining  caused  by  scour)  are  considered  to  be  unde- 
sirable. 


SECTION  4 - OPERATION  AND  MAINTENANCE  PROCEDURES 
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4.1  PROCEDURES 

The  water  level  behind  the  dam  is  usually  kept  at  spillway  crest 
level.  If  a major  storm  is  anticipated,  the  Camp  Harriman  caretaker  will 
open  the  gates  to  lower  the  reservoir  level  by  as  much  as  5 or  6 feet.  At 
other  times  the  lower  gate  is  cracked  slightly  open  to  provide  some  water 
downstream. 

4.2  MAINTENANCE  OF  THE  DAM 

There  is  no  operation  and  maintenance  manual  for  the  project  and 
no  record  of  maintenance  to  the  dam. 

4.3  MAINTENANCE  OF  THE  REGULATING  FACILITIES 

It  is  reported  that  the  gates  are  exercised  bi-monthly  and  maintained 
at  approximately  yearly  intervals. 

4.4  WARNING  SYSTEMS  IN  EFFECT 
There  is  no  warning  system  in  effect. 

4.5  EVALUATION 


The  maintenance  of  the  Camp  Harriman  Dam  is  considered  less  than 
adequate  in  the  following  areas: 

a.  Control  of  brush  and  trees  on  portions  of  the  dam. 

b.  Maintenance  and  repair  of  such  project  features  as: 

- the  crest  pavement 

- Main  Spillway  apron 

- Auxiliary  Spillway 

c.  Absence  of  an  operation  and  maintenance  manual 


SECTION  5 - HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  BASIN  CHARACTERISTICS 

Camp  Harriman  Dam  is  located  on  the  East  Kill  in  the  Town  of 
Jewett,  Greene  County,  N.Y.  just  upstream  from  Colgate  Lake.  The  drain- 
age basin  has  a triangular  shape  and  is  almost  entirely  wooded.  The  drain- 
age pattern  with  respect  to  the  dam  location  is  such  that  all  runoff  would 
arrive  at  the  lake  almost  simultaneously,  thus  causing  a high  peak  inflow, 
even  though  the  dense  vegetal  cover  would  cause  some  losses  and  flow 
retardation.  It  is  expected,  however,  that  flow  retardation  would  be  counter- 
balanced by  flow  acceleration  resulting  from  the  steep  slopes  encountered  in 
the  basin.  There  is  an  approximate  1760  ft  drop  in  about  one  mile  distance 
to  the  north  of  the  lake  (Blackhead  Peak)  and  a 1320-foot  drop  in  about  1.2 
mile  distance  to  the  east  (Stoppel  Point).  The  drainage  basin  has  an  area 
of  4.58  square  miles  of  which  51.2  acres  are  occupied  by  the  lake. 

5.2  SPILLWAY 

Discharge  capacity  is  available  by  means  of  outflow  through  the 
Main  and  Auxiliary  Spillways  and  through  the  Emergency  Relief  Channel. 
Dimensions  and  elevations  of  these  structures  are  given  in  paragraph  1.3g. 

It  is  estimated  that  the  discharge  capacities  are  410  and  480  cfs  for  Main 
and  Auxiliary  spillways,  respectively,  and  6030  cfs  for  the  relief  channel, 
when  the  lake  level  is  equal  to  that  of  the  top  of  the  dam.  The  computed 
discharge  capacities  of  the  12  inch  diameter  low  level  outlets,  with  lake 
level  at  El  2097. 1 are  about  9 cfs  for  the  upper  and  12  cfs  for  the  lower 
conduit. 


5.3  RESERVOIR  CAPACITY 

The  normal  reservoir  capacity  corresponding  to  spillway  crest 
El  2097.1  is  230.2  acre  feet,!/  or  75  million  gallons.  The  computed  sur- 
charge storage  between  spillway  crest  elevation  and  top  of  dam  (El  2100) 
is  151  acre  feet.  This  amount  of  surcharge  storage  is  equivalent  less  than 
one  inch  of  runoff  over  the  entire  basin. 

5.4  FLOODS  OF  RECORD 

The  nearest  U.S.  Geological  Survey  complete  stream  gaging  station 
is  No.  3500  located  on  the  Schoharie  Creek  near  Prattsville.  "Pipe  Gages", 
to  record  flood  flows  only, are  located  on  a number  of  tributaries,  one  on 
the  East  Kill  at  East  Jewett  and  one  on  the  Batavia  Kill  near  Windham.  The 
records  indicate  the  following  flood  flows  in  1955  and  1960  for  these  last 


two  points. 
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East  Jewett  Station  on  the  East  Kill 
Drainage  Area  = 35  Square  Miles 

1955  flood  = 10,000  cfs  = 285  cfs/sq  mi 
I960  flood  = 8,100  cfs  = 230  cfs/sq  mi 

Windham  Station  on  the  Batavia  Kill 
Drainage  Area  = 4 Square  Miles 

1955  flood  = 1,700  cfs  = 430  cfs/sq  mi 
1960  flood  = 1,690  cfs  = 436  cfs/sq  mi 

It  was  reported  that  the  dam  had  been  overtopped  several  times 
prior  to  1964;  however,  there  are  no  records  of  such  overtopping. 

It  was  also  reported  that  the  dam  was  overtopped  by  1.5  feet  on 
August  10,  1976.  The  reservoir  had  been  lowered  by  5 or  6 feet  in  antici- 
pation of  the  storm.  At  that  time  the  emergency  relief  channel  had  not  been 
cleared  and  bulldozed  to  El  2100. 

5.5  OVERTOPPING  POTENTIAL 


The  overtopping  potential  was  evaluated  for  both  the  Probable  Maxi- 
mum Flood  (PMF)  and  the  Standard  Project  Flood  (SPF) . 

The  Probable  Maximum  6 hour  rainfall  for  the  Camp  Harriman  area 
was  determined  as  23.5  inches, .2/  and  based  on  EC  1110-2-27  was  reduced 
20  percent  to  18.8  inches.  The  distribution  of  the  rainfall  was  based  on 
data  in  a publication  of  the  World  Meteorological  Organization.^ 

Based  on  the  Soil  Conservation  Service  curve  number  method  the 
rainfall  excess  was  determined  as  16.54  inches.  Because  of  the  physical 
features  of  the  basin,  with  four  streams  flowing  into  the  lake,  the  basin 
was  divided  into  4 sub-basins.  Triangular  unit  hydrographs  were  developed 
for  each  sub-basin  and  subsequently  used  to  compute  their  respective  PMF 
runoff  hydrographs.  The  flood  hydrograph  was  formed  by  adding  the  PMF 
runoff  hydrographs  from  each  sub-basin  to  the  runoff  resulting  from  the  rain- 
fall directly  on  the  lake  area,  and  resulted  in  a flood  inflow  peak  of  20,660 
cfs. 


The  potential  of  the  water  overtopping  the  dam  was  investigated 
on  the  basis  of  the  available  surcharge  storage  and  spillway  discharge  cap- 
acities to  meet  a potential  emergency  inflow.  It  was  assumed  that  the  lake 
level  at  the  start  of  the  flood  inflow  would  be  at  (El  2097.1  (spillway  crest). 
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The  PMF  would  cause  the  level  of  the  lake  to  rise  to  a maximum  elevation 
of  2101.55,  1.55  feet  above  the  top  of  the  dam.  The  peak  outflow  discharge 
would  be  20,550  cfs  or  about  3 times  the  outflow  capacity.  The  Standard 
Project  Flood,  usually  taken  as  one  half  PMF,  would  produce  a maximum 
lake  level  elevation  of  2100.19  and  a peak  discharge  of  8430  cfs,  1.2  times 
the  combined  spillway  capacity. 

The  low  level  conduits  were  assumed  inoperable  during  the  floods. 
5.6  EVALUATION  OF  HYDROLOGY/HYDRAULICS 

Based  on  the  assumption  that  the  emergency  relief  channel  remains 
clear  of  debris,  vegetation  and  heavy  tree  growth,  the  dam  would  be  over- 
topped by  approximately  0.2  ft  during  the  Standard  Project  Flood  and  about 
1.55  ft  during  the  Probable  Maximum  Flood.  The  dam  safely  withstood  1.5  ft 
overtopping  during  1976,  at  which  time  the  emergency  relief  channel  had  not 
been  cleared. 


REFERENCES: 

l/Report  on  Lake  Harriman  Dam,  by  Ackerman,  Knox,  Haywood  and  Pakan, 
1964. 


2/U.S.  Weather  Bureau,  Technical  Paper  No . 40,  1961. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a . Visual  Observations 

Visual  inspection  did  not  indicate  conditions  which  would 
adversely  affect  the  stability  of  either  the  dam  or  the  main  and  auxiliary 
spillways  at  the  present  time.  However,  certain  conditions,  if  allowed  to 
deteriorate  further,  could  adversely  affect  structural  stability  at  some  later 
date;  these  are  as  follows: 

- Erosion  of  Main  Spillway  Apron 

- Deterioration  and  undermining  of  Auxiliary  Spillway 

- Deterioration  and  cracking  of  the  dam  crest  pavement 

b.  Design  and  Construction  Data 

There  exist  no  design  computations  or  other  data  regarding  the 
structural  stability  of  the  dam . 

On  the  basis  of  the  performance  experience  of  the  dam  and  the 
auxiliary  spillway  under  flood  flows  which  have  overtopped  the  dam,  both 
structures  are  considered  to  be  stable.  On  the  basis  of  stability  analyses 
performed  during  the  course  of  this  investigation,  as  well  as  performance 
experience,  the  structural  stability  of  the  Main  Spillway  is  also  considered 
to  be  adequate. 

c.  Operating  Records 

There  are  no  operating  records. 

d.  Post  Construction  Changes 

No  records  of  post  construction  changes  were  available  for 
this  investigation;  however,  it  is  reported  that  the  following  repairs  were 
made: 


- Addition  of  concrete  facing  on  upstream  side  of  dry  masonry 
section . 

- Placement  of  earth  fill  upstream  of  masonry  section. 

- Sealing  by  pressure  grouting  of  several  leaks  at  the  main 
spillway. 

- Resurfacing  of  the  main  spillway  using  gunite. 

- Rehabilitation  of  the  gates. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1;  therefore,  no  seismic 
analyses  are  warranted. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 
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7.1  DAM  ASSESSMENT 


a . Safety 

Examination  of  the  available  documents  and  visual  inspection 
of  the  Camp  Harriman  Dam  and  appurtenant  structures  did  not  reveal  any 
conditions  which  are  unsafe  at  the  present  time.  There  do  exist,  however, 
several  conditions  which,  if  allowed  to  deteriorate  further,  could  adversely 
affect  the  safety  of  the  dam;  these  are  as  follows: 

- Erosion  of  the  Main  Spillway  apron. 

- Deterioration  and  undermining  of  the  Auxiliary  Spillway. 

- Deterioration  and  cracking  of  the  pavement  atop  the  dam. 


The  total  combined  spillway  capacity  at  pool  El  2100  is  esti- 
mated to  be  6030  cfs,  assuming  that  the  emergency  relief  channel  remains 
clear  of  debris  and  heavy  tree  growth.  The  peak  outflow  discharge  during 
the  Probable  Maximum  Flood  (PMF)  and  the  Standard  Project  Flood  (SPF) 
would  be  20550  cfs  and  8430  cfs  respectively.  The  dam  would  be  over- 
topped by  1.55  ft  during  the  PMF  and  by  0.19  ft  during  the  SPF.  Performance 
of  the  dam  and  spillways  were  satisfactory  during  a recorded  overtopping 
of  1.5  ft.  It  is  considered  that  overtopping  of  0.19  ft  during  the  SPF  would 
result  in  little  or  no  damage  to  either  the  dam  or  spillways.  The  Camp 
Harriman  Dam  is  therefore  considered  to  be  adequate  to  safely  pass  the 
Standard  Project  Flood. 

b.  Adequacy  of  Information 

The  information  available  were  not  adequate  to  fully  determine 
the  nature  of  dam  section  and  the  full  extent  of  the  upstream  concrete  facing 
on  the  masonry  section.  Although  leakage  was  reported  to  have  occurred, 
efforts  have  been  made  to  seal  it  and  there  were  no  evidence  of  seepage 
at  the  time  of  the  inspection.  The  available  data,  in  conjunction  with  the 
findings  of  the  visual  inspection,  are  adequate  for  performance  of  this  in- 
vestigation. Inadequacies  with  regard  to  operation  and  maintenance  data 
are  as  follows: 

1.  Up-to-date  record  drawings  of  the  project. 

2.  Operating  and  maintenance  manuals. 

3.  Records  of  water  levels  inspection  and  operation. 


c.  Additional  Investigations 

Additional  investigations  to  assess  the  safety  of  the  dam  do 
not  appear  necessary. 


7.2 


REMEDIAL  MEASURES 
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No  remedial  measures  are  required  at  the  present  time. 


Certain  measures  are,  however,  recommended  as  follows: 

a.  The  cracked  pavement  atop  the  spillway  crest  should  be  re- 
paired or  covered  by  an  additional  course  of  pavement  and  the  depressions 
filled  with  concrete. 

b.  The  apron  of  the  main  spillway  should  be  repaired. 

c.  Cavities  under  the  auxiliary  spillway  should  be  filled  and  the 
toe  of  the  spillway  protected  by  additional  stone  riprap. 

d.  The  emergency  relief  channel  should  be  maintained  in  a clear 
and  operable  condition  for  a full  100  ft  width  at  all  times. 

e.  Heavy  brush,  shrubs  and  young  saplings  should  be  removed 
from  all  locations  on  the  dam.  Large  conifers,  but  not  deciduous  hardwoods, 
should  be  removed.  The  remaining  trees  should  be  inventoried  and  their 
condition  monitored.  If  a tree  dies,  the  area  around  the  tree  should  be  mon- 
itored for  seepage. 


f.  An  operation  and  maintenance  manual  should  be  prepared  and 
a program  of  periodic  inspections  developed. 


CONTOUR  MAP  : CAMP  HARRIMAN  DAM 
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9.  High  level  horizontally  mounted  sluice  gate,  Main  Spillway 
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STUDIES  AND  REPORTS  gefiorF  Ackerm  - 

ctod  fak&f)  / 54  S-t,  fac/Mu  AJKoj.  "d/friA 

OAM  / CLO&  OF-  N V " ata-k  J 

r to  ^ 

PRIOR  ACCIDENTS  OR  FAILURE  OF  DAM 
DESCRIPTIO  N NO 

REPORTS  PkO-hoS  erf-  Or*  r~fa /U)  f*n  A (7(0 
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II 
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MAINTENANCE 

OPERATION 

RECORDS  NOFJ  If  A l/A  / L A f5>  L £f 


REMARKS 


VISUAL  INSPECTION  CHECKLIST  . " 


1.  Basic  Data 
a.  General 

Name  of  Dam  da^otbrn/na/)  Hazard  Category_  -th$±L 

County  £?/"<?£  si  £ iDfr  £ S 2- 

Stream  Name  &// Tributary  of  S?ch  O h&  f/e  C 

Location  County  Nearest  Town  (P.O.) 

longitude  torzrofL&i"  Latitude kJ47  i4  GO  Other  Directions 


Date  of  Insp V WO  (to 
b.  Inspection  Personnel 


Temperature 


1 ' 

■ c.  Persons  Contacted  J 

T-Zzise.  A?6rr>'Ae/^. 

1 “ 

d.  History;  Date  Constructed  / y / ^2.  ~ / '■?/  3 

Present  Owner  fiCtyS  Q-f  L/Of*k 

Designed  by  C/n  /£?rtC>L<J  ft 

Constructed  by  (An  knom  /) 

Recent  History  /hi  QU'to/'Zer'/ICC  AusuiJ  lj/U/2£ 

2.  Technical  Data  • TqTC 

Obnc/  P/c< tree/  , . 

Tvnp  of  Da m/3>o. £/  atssri rarlA^TQ.  1 nan e Area  a-.  £>  . Acres- 


Height  20.  S 


Upstream  Slope_ 
Crest  Width  A/f 


Downstream  Slope  Al/4  /*  ofy) ■'  f •S\h) 

_Freeboard  at  Spillway  Crest  2 , Q ~pt  — 


IBIS  PAGE  IS  BEST  QUALITY  FRACTICABLI 
FFlOM  COPY  yUEMISHED  TO  DDC  -- 

— "shtce  cfqte.  at  'nveri  £/  20&6.Q 

Low  Level  Control:  (Type  and  Slze/3  "l/tfCC  fyCtL  <Z?~  >n  L*4r  / ^7  20  72,  2 

• \falve  Condition  &0O&  / Qaeroti/e^ 

c^or^^.  Spillway  Type  (Material)  P<OfZi£c/  &Q/1&, Width 

Side  Slopes  Sicnfild  Oft  r Hour 

Height  (Crest  to  Top)_  g.g  yy  g- 

Exit  Slope  — . 

Exit  Length  20.  & H/  A/0  ran 

Ponded  Surface  Area Acres 

Capacity  (Normal  Level) Acre  Feet 

Capacity  Emergency  Spillway  Level Acre  Feet 

3.  Embankment  /f&sicS HeUa/  Sione  an cf  roc/c 


a.  Crest 
(1)  Vertical  Alignment 


ne  s ■ . 


Of  rlO/si 


ohcs/?  't 


(3)  Longitudinal  Surface  Cracks 


uc/'i  a 


a & n a h&yi  -t  i ( i sUscat'Q'U 

7 — > 7 

(4)  Transverse  Surface 

C^ra  e (c  ■& 

C 

racks  >jo 

C S O'  //  -/-rZT^rl  J ^ V : 

(5)  General  Condition  of  Surface 


(6)  Miscellaneous 


V0NI 


V* 


RTSp 


TgfZfkiJK. 


(3)  Surface  Cracks  on  Face  of 


(4)  Surface  Cracks  or  Evidence  of  Heaving  at  Embankment  Toe 


(5)  Wet  of  Saturated  Areas  or  Other  Evidence  of  Seepage  on  Face  of 
Slope;  Evidence  of  "Piping"  or  "Boils" 


(6)  Fill  Contact  with  Outlet  Structure 


? / Li  7/ 


U 1 rr  ■ 1 


(7)  Condition  of  Grass  Slope  Protection  ^ 


d.  Abutments 


(1)  Erosion  of  Contact  of  Embankment  with  Abutment  from  Surface  Water 
Runoff,  Upstream  or  Downstream 


(2)  Springs  or  Indications  of  Seepage  Along  Contact  of  Embankment 
• with  the  Abutments 


mm 
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b.  Sedimentation_  A/bA  * *-f- 


6.  Spillways  ~7hr&t_  Sp///tu&<  f S ; , /fa ////^^^  ex-eX 

EjW  irf&ncc//  ) / 


a. 


Principal 


Spillway:  Inlet  Condltlon_ 


Pipe  Condltion_ 


General  Remarks  (include  information  such  as  recently  repaired, 
potential  for  debris  accumulation,  special  items  of  note,  etc.) 


Field J-farcc  ff-e/Opts/  -Cgy/A*/^/  ux /jt\ 

jr\  J 


/pa  /a&s/s'faru.  tv*?  //s  - / is-;  / * 

tea//  tMr/q&'i/j  rtJ/tiU  ; /$6  £ _rr.7ar  facr 

‘ froS'sdi  Cr/~  A{»'Of\ 


Ltl 


i / ..  > i ^ - 


I 


Aux///4  rq 
fetter  Sp 


b.  Dmorgeney  Spillway:  General  Condition  ^*7  -A/  tiJJrCc.  j CH1 T “ 

0,  5 '/Z  /o core  IT  ~Hl*  > I Md/r)  fpj'/i u/tC<  j ■ ^ / F/e.  (<?! s fa.  <. 


Aony/i*/)  /2  ' j///  si/tz^fUj 


Tree  Growth 


Eros  io  n <^"Z~ O S'  Q'>  i u x'Urfc  s'  ^~CT< 

6^  tftJX.  2 //  £Lcj2f3 


a 


Other  Observations  &ccjj  t,c 

nfi-tsS  U rtsU'  r~  &<r<  X,'  /(  & et  j rj  j v/,  ..  / y - / / jA 


l//t/  h/e  - U PtJ  rcJ  ■ 


~/~ 


7.  Structural  (if  required)  See  Attached  Appendix 


rMM  — i ' 

ty  V1.  ' ^ J. 


DHI 


SL  I 


8.  Downstream  Channel 


STRUCTURAL  INSPECTION  CHECKLIST 
PHASE  I DAM  INSPECTION 

1.  Concrete  Surfaces  Qthr/C't  & ~^i£  Sotr  /zZ  C/ / r)  f c t 

/s)  aocxy  &y>La//nc?n 

2.  Structural  Cracking  h /er 

M/jn&r  / i e.  tras/cs.  — " ' f 

t * L#  /g-^7  ‘/o  J"  ^ »-r?  / r s'  ^ . 

3.  Movement  - Horizontal  and  Vertical  Alignment  //j / / is,  '*  ^ r~ 

Vutir\fJfl'  tfJjUci  / <■  ucCOL  Sp ! Hip  *-?  f /2oyut 

i/i  64jjU.  £/j»  ,Ct  * ft  jV*/  /<*  c / c , , '/ c tr&fi ^ 

4.  Junctions  with  Abutments  or  Embankments  ic  ( f j 

rVCt /j f ■ rP r &;vu <:  -i  i- pl,-  ^ » • a.t. . U-t  -bra  io ■ ^ ■ I 


V/  ' & / <■  /<  c 6 ^ ! 


Q)y  /^7 


•rpr  tentC  f'.  QZi 


M o 


T P 


\*  , 


5.  Drains  - Foundation,  Joint,  Face 

K\P  

6.  Water  Passages , Conduits,  Sluices  ' / £ 

/ /-Cr?  C>  i \ - LsU  h ^ 


rr  /- ",  w • 


7.  Seepage  or  Leakage_ 


ZjU,  . - <■ 


u4»«.«attUi 


HYDROLOGIC  DATA  AND  COMPUTATIONS 
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TAMS 

jjf  Job  No.  . 

W7-/.C 

Sheet  / of 

Project  _ 

raj/7  //SS77 /*/,///  QAM 

n»t«  ys9/?fi 

■ Subject  _ 

M/r  feM/vzxrs&vs 

Ry  T*' 

1 

7/+*£  £7,  = 2W7' 

Ch'k.  bv 

TV/*  />#/*////?&?  SOS///  /afsfr£L  & ///  Jac/rA'SrfAS  M /. 

A//r/v  A f’/o/t/f&tt  st////wc,ux  fa*  & s/ss.  af  fzSsx/. 


tmo/a/Ao*  tms/t/ 


AT72A* 

AfffA  ""V 

^ //*//■) 

3sr.) 

-Art 

1 

A 096 

2.  Of 3 

77*3. 

2. 

2.  725 

2.  33/ 

7303. 

3 

4. 272 

60  f 8 

7003. 

4 

0,30/ 

0.83+ 

935. 

//&£ 

0.435 

- 

- 

7 

" = 2060'  - 0.379 M7, 

A test  * J 

7////r  //y&rofftfAP* 

2 = 2.  Of-"-#/. 

z 

, s/7.9  2 3 ) a igr 

L //A 

//-'  /7SJ  ' 

A • 7.4 9 A 2/  * 

re 

* 6.33+267.  « 2027/a/. 

o ■(>  Tc  s 0-2.0  - l 

c/st  2)  - S-Om/n(  Cr  O - oezz  Ari 

/?  frp&.U+Jj 

7^-4, /sy f/*s r ? sh/as, 

Use  6 *■  ©‘C/933  Ars  Smiins 


/.  * 0,  83+*// 
/■/  - S’ S3  ' 

4 -'  a.  3a/  <#/* 


JLj.--  o-c  ~t-.  -0<? 


£/£  *■  Ts&.C'J*  O' /$//*?  ^ 8rn. m 

4>  r //2©  c/s 

<jT'  Z.67  fcj  OS’  ' j£~  Ar  • 


■ ftftCAJ. 


X 


Avr*  3 


A ft*  A 4 


SS»S?5»*"' 


/£  /(>  40  34  *a 


T/US  /*</*/  ,, 


'?  ^ ■*-  <2  « *0 


liggp P5jftiMw 


TAMS 
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By 
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ff  * O • 03  £ 


A • ( 6 y-  /Sd)c/ 


A *- 
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Job  No. 

Project 
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Sheet  _ 

Date i 
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£/£\ //fT/o/S  rs  36S7/i//94r/<?4SS 
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37.9 

///./ 
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